is lost in mice lacking munc18. Somewhat surprisingly, the embryonic development of the brain occurs normally in these mice despite complete synaptic silence. Massive apoptotic degeneration occurs, but only becomes Synaptic transmission is mediated by exocytosis of neuapparent after initial synaptogenesis, thus suggesting rotransmitter-filled synapic vesicles. In recent years, we that synaptic activity is not needed for the initial estabhave learned that many of the proteins involved in exolishment of synaptic connectivity (Verhage et al., 2000). cytosis belong to families common to all eukaryotic Munc18a (also referred to as n-Sec1 or rbSec1) was cells. While neurons usually possess their own particular first identified in brain based on its ability to bind synflavors of these proteins in the form of specific isoforms, taxin with high affinity and was later cloned by homology the presence of universal components suggests that screening based on its similarity to Drosophila rop and once the fusion mechanism involving these proteins was C. elegans Unc18 (Halachmi and Lev, 1996). Based on invented during evolution, it was robust and versatile these initial binding studies, it was suggested that enough to allow its adaptation to all intracellular fusion munc18 may somehow be involved in regulating synreactions ( 
. However, sults from these studies cannot be readily reconciled with the crystal structure of the munc18/syntaxin comthese results too must be interpreted with caution as long as differences in affinity are not quantitatively deterplex, in which the H3 domain forms a major and essential part of the binding interface and which precludes core mined (Matos et al., 2000) . Furthermore, overexpression of munc18 in PC12 cells has no effect on secretion complex formation (see above). However, perhaps under appropriate circumstances an interaction of lower If binding to munc18 is an integral part of the confor-1999). For instance, such SM protein-syntaxin interaction may prevent trans-SNARE complexes from being mational cycle of syntaxin, both association and dissociation of the high-affinity complex are probably reguattacked by NSF or else may directly promote fusion. In addition, it cannot be excluded that individual SM lated. The crystal structure provides a snapshot of syntaxin in a state of low potential energy, similar to the proteins might differ somewhat in their mechanisms of action. crystal structure of the core complex. In both cases it is likely that the crystallized complexes are biologically It should be noted that munc18 has also been shown to interact with a number of other proteins whose role "inactive" and need energy input through interactions with other proteins to be reactivated. For the core comin the syntaxin conformational cycle is unclear. Unfortunately, the proteins identified so far have little in complex, both spontaneous assembly and NSF-mediated disassembly have been studied in detail. In contrast, mon, making it difficult to evaluate how they relate to function (Jahn and Sü dhof, 1999). For instance, the such reactions are not well understood for the complex of syntaxin with munc18, and the syntaxin conformamunc18 family of proteins termed mints were recently identified as binding partners for munc18. Mints contain tions preceeding munc18 binding and following its dissociation are unknown. For instance, munc18 may be phosphotyrosine binding domains that associate with phosphatidylinositol phosphates and two PDZ domains. needed to restore the function of syntaxin after being acted upon by NSF. NSF is known to induce conformaIn addition, mints also bind to CASK, a junctional synaptic protein that may be involved in the organization of tional changes on syntaxin even in the absence of its SNARE partners (reviewed by Jahn and Sü dhof, 1999). the exocytotic site. Munc18 also interacts with Doc2a and Doc2b, two synaptic proteins of unknown function Moreover, proteins acting upon SM proteins may influence binding to syntaxins. Candidates for such regulathat contain C2-like domains and thus have been proposed to bind calcium. It is not yet known whether tors include, in addition to Rab proteins and Rab effector proteins, tomosyn, a large neuron-specific protein carthese proteins operate by controlling the interactions of SM proteins with syntaxins or whether their binding to rying a SNARE motif that is the only protein known to
